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Aeoloplus  turnb-ullij  ( Thos. ) 
Ageniotettix  deorom  ( Scudd, ) 
A\il 0 cara  elliotti  (Thos,) 
O-mniila  pellucida  ( Scudd, ) 
Melanoplus  'bivittatus  ( Say) 


Mela,noplus  dif ferontialis  (Thos.) 
Melanoplus  femur- nihsrujn  ) 

Melanoplus  foodus  ( Scudd. ) . 
Melanoplus  mexicanus  ( Sauss. ) 
Melanoplus  po-ckardii  ( Scudd. ) 


The  data  were  obtained  from  the  collections  and  adult  survey  re- 
cords made  during  the  last  6 years  in  seven  States  ha.virig  major  grass- 
hopper infestations.  These  data  v/ere  considered  sufficient  to  show  trends 
in  six  major  crops  and  habitats  selected  as  important  in  most  of  these 
States. 


Where  zeros  o.re  recorded  in  the  tables  no  specimen  of  that  species 
wa.s  collected  in  that  Imbitat  during  that  yea-r,  although  it  probably  wa.s 
present,  but  ws.s  either  so  scarce  or  so  agile  as  to  escape  the  collector’s 
net.  None  of  the  collections  made  in  Colorado  or  Kansas  ha,ve  ever  shown 
the  time  relative  abundance  of  Sissosteira  longipennis,  because  it  is  too 
a,gile  to  be  captured  by  ordinal^?'  collecting  and  for  that  reason  it  has  not 
been  included  in  the  tables.  It  is  largely  a range  species,  however,  and 
this  report  deals  mairily  with  so-ca,lled  crop  grasshoppers. 

Wliere  figures  were  available,  the  average  total  populations  of  all 
species  are  given  for  all  environments  becamse  they  show  the  general  trends 
for  all  species  collectively.  Where  advisable,  a,  Sta,te  was  divided  .on  the 
basis  of  wide  differences  in  rainfall. 

The  conclusions  drawn  from  the  tables  for  seven  States  are  ba,sed  on 
the  surveys  of  the  permanent  representative  areas  made  in  1940  and  1941. 
These  areas  were  selected  because  of  their  past  grasshopper  history,  a.nd 
most  of  them  are  located  in  the  areas  of  heaviest  infestation.  Therefore, 
the  averages  for  1940  and  1941  arc  probably  exaggerated  and  not  represent- 
ative of  conditions  in  any  State  as  a v/hole, 

G-cnerally  spealcing,  g-uas shopper  inf este/c ions  throughout  the  seven 
States  are  at  present  at  a relatively  low  stage,  especially  those  comiDOsed 
of  the  most  important  species,  and  particularly  of  Melanoplus  mexicanus. 

The  su.rveys  of  1941  indicate  that  M.  bivittatus,  M.  dif f erentialis,  and 
M.  f emur- rub .imm  have  supplanted  M.  mexicanus  in  imT)ortance  in  many  of  the 
areas  showing  economic  inf est3.t ions. 


COLOPADO 

Only  the  foothill  and  p)lains  area,  east  of  the  mountains  was  included 
in  the  study  of  Colorado.  This  is  an  area  of  diversified  fa.rming,  either 
irrigated  or  nonirrigated,  where  the  p^i-i^cipal  crops  are  winter  wheat  and 
other  small  grains,  corn,  sorghums,  alfalfa,  tame  and  wild  hay,  sugar  beets, 
and  truck  crops.  There  is  also  included  an  abundance  of  pasture  land  used 
for  the  raising  of  beef  cattle  and  sheep. 


In  the  irrigated  sections  Melanoplus  bivittatus,  M.  different ioAis, 
M,  f eimg  r-  mb  rum , and  M,  mexicanus  are  the  important  species,  with  Aeoloplus 
tur nbul liisometimes  numerous.  In  the  d.r^^land  crops,  M.  mexicanus 
mr.jor  species,  with  A,  turnb-nllii,  M,  packardii , and  M, 


is  the 
‘oedus  of  greater 
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importance  here  than  in  the  irrigated  sections.  On  the  range  land 
Dissosteira  longipennis  has  'been  the  most  destructive  srjecies. 

In  general,  during  the  last  6 years,  the  greatest  numbers  of  the 
predominant  species  occurred  during  the  period  from  1936  to  1939,  inclusive. 
A sharp  decrease  in  numbers  in  all  habitats  occurred  in  1940  and  a.  sharp 
rise,  especially  of  Melanoplus  mexicanus,  in  1941,  This  rise  was  due 
largely  to  the  development  of  a second  generation  of  this  species,  to 
flights  out  of  western  Kansas  during  the  summer  Of  that  year,  and  to  the 
fact  that  the  records  are  based  on  limited  areas  of  heavier  than  average 
infestation,  Aeoloplus  turnbullii  reached  a peah  of  abundance  in  grasslands 
and  idle  land  in  1938  and  has  declined  since,  A great  reduction  occurred 
in  June  1941,  following  heavy  rains.  On  June  28  from.  1 to  5,  fourth—  and 
fifth-instar  specimens  per  each  liussian- thistle  were  found  dead  and  cling- 
ing to  the  plants  in  the  manner  typical  of  grasshoppers  attacked  by  fungus. 
The  highest  record  was  12  per  square  yard  dead,  but  other  species  were  not 
noticeably  affected  at  this  time. 


KANSAS 

For  the  purpose  of  these  studies  the  State  of  Kansas  was  divided 
at  the  98th  meridian  into  ea.stern  and  western  parts,  with  corn  the  major 
crop  in  the  east  and  mnter  wheat  in  the  west.  Alfalfa  is  of  greater  im- 
portance in  the  east  tha.n  in  the  7/est,  where  pasture  and  idle  lands  mahe 
up  the  greater  part  of  the  farmed  areas,  Because  of  the  infrequency  of 

surveys  in  the  eastern  section  of  the  State,  the  data  in  the  tables  are 

limited  to  those  gathered  in  the  more  frequent  and  uniform  surveys  made 
in  the  western  section. 

Although  no  adults  were  collected  in  the  western  part  in  1936,  this 
was  a year  of  severe  damage  to  corn  in  the  eastern  pa.rt,  where  Mcla-noplus 
different ialis  was  the  most  important  species.  From  1937  to  1939,  inclusive, 
there  was  a marked  increase  in  numbers  of  M,  mexicanus  in  the  western  pe.rt 
of  the  Sta.te.  In  1940  there  was  a sharp  decrease  of  all  species  and  as  narked 

p.n  increase  in  1341,  Tv^is  increase  was  corifined  la,rgely  to  the  western  third 

of  the  State,  as  the  eastern  half  ha.s  had  rela.tively  low  populations  since 
1336.  The  western  third  of  Kansas  is  a.n  a.rea  marked'  by  a second  generation 
of  M,  mexicanus,  which,  in  1941,  hatched  about  August  1, 

In  1938  and  1933,  Aeoloplus  turnhullii  reached  its  greatest  abund- 
ance, but  dropped  to  low  immbers  in  1940  and  1941,  T^is  species  is  limited 
largely  to  the  western  third  of  the  State, 

MOilCANA 

In  Montana  the  major  crops  are  hard  spring  wheat  and  other  small 
gra-ins.  Idle  land  and  range  land  make  up  most  of  the  rest  of  the  p.gricul- 
tural  areas,  ■ ' Weedy  stubble  fields  ?.nd  idle  land  are  the  chief  source  of 
grasshopper  inf estcation.  Corn,  sorghun,  and  alfalfa  fields  a^re  not  major 
sources  of  infestation.  In  all  past  outbrealcs  Melanoplus  mexicanus  has 
been  by  far  the  dominant  species,  fo-iming  from  75  percent  of  the  yjopulation 
on  the  range,  although  its  chief  habita,ts  have  been  sma,ll-gra,in  stubble 
and  idle  land.  In  irrigated  sections  H,  bivittatus  has  at  times  been 
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important,  and  in  mountain  valleys  the  same'  is  true  of  Camnula  pellucida, 
field  margins  are  not  such  important  sources  of  infesta.tion  in  Montana  as 
they  are  in  other  States,  where  M,  hivittatus,  M,  differential is,  or  _C. 
oellucida  often  occur  in  outhrealc  numoers.  Therefore  the  true  current  index 
to  grasshopper  conditions  in  Montana,  is  pro'oably  the  rela.tive  numbers  of 
M,  mexicanus  founid  in  small  grain,  idle  land,  or  range  land* 

The  table  for  Montagna  shows  decidedly  smaller  nujnbers  of  all  species 
in  all  habitats  in  1937,  as  compared  with  1336,  Unprecedented  flights 
of  ^^lanoplus  mexicanus  from  the  Dakotas  in  Ju].y  1938  doubled  or  tripled 
the  average  M.  mexicanus  pojulation  in  crops  and  increased  it  sixfold  on 
the  range  land.  Although  the  infestations  shifted  by  flights  in  1939  from 
eastern  to  north*- central  Montana,,  'the  avera,ges  for  M,  mexicanus  for  the 
State  reioahned  about  the  same, 

Tlie  data  indica.te  tha,t  in  1940  decidedly  smaller  numbers  of  all 
species  occurred  in  all  environments,'  and  that  in  1941  slightly  larger 
numbers  occ'urred  in  the  small-'grain  crop,  with  greater  increa,ses  in  id], e 
land  and  range  land.  The  exceptional  rise  in  numbers  in  idle  land  in  1941 
may  be  due  to  the*  fact  tha,t  idle  land  was  surveyed  on  only  two  of  the  five 
Montana  a,rea,s.  The  inf estalicns  in  these  two  areas  were  compa,ratively  heavy 
hence  they  are  not  truly  representative  of  the  infestation  in  the  idle 
lands  of  the  State  as  a whole. 

The  surveys  for  the  6 years  do  not  reflect  consistently  the  numbers 
of  gra.sshor-'pors  in  the  minor  Iia,bitats  from  year  to  year.  Four  of  the  a,reas 
surveyed  in  1940  and  known  to  be  lightly  irifested  in  1941  were  not  included. 
in  the  1941  warvey,  A.  revision  of  the  project  made  it  necessar^^T"  to  omit 
them  and  retain  only  those  having  the  heaviest  infestations  and  the  most 
important  gmsshopper  histor^r.  Thus  there  probably  was  not  the  general  in- 
crease in  pop-ulation  in  1941  tliat  the  figures  in  the  table  indicate, 

1TS3  PAS-LA 


3eca,use  of  differences  in  crop,  soil,  and  climatic  conditions, 
Nebraska  W3,s  divided  into  eastern  and  western  parts,  making  the  division 
along  the  western  bound3,ries  of  Soyd,  Holt,  Gaufield,  Valley,  Sherman, 
Buffalo,  Phelps,  and  Plarlan  Cou.it ies, 

Tlie  eastern  pa,rt  includes  about  two-fifths  of  the  State  and  has 
more  intensive  farming  ?,nd  a greater  amount  of  rainfall  and  mtive  vege- 
tation than  the  western  part,'  Corn  is  the  major  crop,  with  small  grains 
second,  and  with  alfalfa  relatively  more  important  than  in  the  western 
pp'rt  of  the  State,  Pas'bures  are  small,  Melanoplus  differential  is  is 
probably  the  principa,!  economic  species  here,  being  the  most  importa,nt 
one  in  corn,  sorghum,  and  alfalfa,  areas,  M.  mexicamus  and  M,  bivittatus 
are  of  secondary  importance, 

111  the  westemi  three-fifths  of  the  State  the  sand-hill  section 
comprises  over  ha.lf  the  area,  with  much  open  range  land.  and.  waste  land 
thro'ighout,  Melanopl'us  bivittatus  replaces  M.  differential  is  in  pa.rt, 
and  M,  mexica.nu.s  is  the  dominant  species. 


79 


With  com,  sorghiims,  ^^inter  meat,  and  lye  comprising  59  percent 
ci  the  total  land  cropped  in  l^eorasha  as  a rrhcle,  m5.rgins  of  fields,  to- 
gether mth  alfalfa  and  saa.ll  pastures,  Deccme  a chief  source  of  infesta- 
tion, In  -western  Heoraska  the  trend  of  population  for  helanoplus  mexicanus 
status,  and  M,  d if f e rent ial i s has  heen  dounTrard  in  practically  all 
important  environments  since  1939,  T7hereas  in  the  eastern  part  the  reverse 
has  heen  true,  The  decided  increase  of  w mexicanus  in  small  grain,  le- 
gnmes,  field  margins,  and  pastures  agrees  ^ith  kncvn  increases  in  the  same 
haoita-ts  in  western  Iowa,  which  adjoins,  Ae  ole  plus  turnoullii  Decame  a 
dominant  species  alor-g  the  field  margins  in  vYestern  ITe'oraska  in  1940  aud 
1941  and  in  ea.stern  ITeorasloa..  in  lO^O  and  -^.s  still  important  there  in  1944, 
The  total  popolaticns  for  all  species  may  oe  exaggerated  in  the  1941  sur- 
veys, as  onl^v’  4 areas  were  surveyed  — ALOion  and  Kea^rney,  in  the  ea.stern 
part,  and  Chadron  and  Bridgeport  in  the  western.  The  data  are  vein’'  limited 
In  the  eastern  part  a grea.ter  normal  rainfall  tends  to  inhihit  grasshcpp)er 
increase;  hence  irue stations  in  that  area  ma.y  not  develop  their  potential- 
ities unless  the  growing  season 'is  abnormally  diw', 

ITOSTH  BAZOTA 


As  to  grasshopper  habitats,  the  western  two-thirds  of  Zq” 


'joGta 


is  much  like  eastern  Montana,  Molanoplus  mexicanus  is  the  most  iinports.nt 
species,  but  LI,  bivittatus  here  becomes  of  greater 


Montana,  end  at  times  M,  different  ial  is  becomes  the  dominant  species  1: 

Cfem: 


the  area  extending  from  Dickinson  to  Mandan, 
nellucida  has  also  been  of  locad  importance. 


In  the  northern  pa; 


call 


In  the  ea.stern  third  of  North  Tfekota  the  soil  is  blacker  and  richer 
aud  there  is  more  rainfa.ll  and  more  intensified  la.rming  than  in  the  western 
part.  More  corn  and  legumes  are  raised  and  native  vegeta.tion  is  more  lush, 
with  tall  grasses  and  weeds  along  the  field  margins.  There  is  less  of  pant 
urc  and  other  grassland.  Hero  "-elanoplus  bivittatus ~ H,  mexicanus,  and 
femnula  eellucida.  have  at  va.ricus  times  occrurred  in.  outbreak  numbers.  Much 
of  this  area  is  designated  as  the  PwCd  Pdver  YaAley,  The  division  between 
eastern  and  western  North  Etnota  was  ma,de  at  the  western  bcundanies  of 
Cavalier,  Ifemsey,  Hddy,  Poster,  Stutsman,  La,  Moure,  and  Dickey  Counties, 
This  places  all  of  the  centrat  pant  of  the  State  in  the  western  division, 
leaning  orlLy  a third  of  the  Sta.te  in  the  eastern  division.  This  was  done 
in  order  that  the  Latter  section  wo^uld  be  limited  largely  to  the  Hod  Diver 
“a.lloy  and  the  20- inch  rain  belt. 


Most  of  the  severe  gra.sshcpper  outbreaks  hane  been  limited  to  tne 
western  two— thirds  of  the  State,  and  there  a.rc  no  records  of  collections 
ma.de  in  the  eastern  third  for  the  j'ea.rs  1936  a,nd  1937,  although  a.  limited 
general  sun/ey  was  made  there. 

As  a.  result  of  the  unprecedented  flights  of  iisla.noplus  mexicanus 
into  North  Ihkiota  from  South  Ifelaota  in  1936,  the  adult  p>opala.tions  in 
western  North  Dakota  were  increasingly  higher  in  1936  and  1939  than  in 
1336  and  1937,  Prom  1953  to  1339  there  was  a.  big  decrea.se  in  numbers  of 
M.  mexi canus  in  corn,  sorghums,  and  gra.ssl.and,  which  ane  among  the  rnoi- 
t.ats  lea.st  attractive  to  this  species,  a,lthough  the  more  la.vored  ha.bitats, 
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snail  grr.in  and  Icguncs,  sho’;ved  snail  increases.  In  very  heavy  infesta- 
tions there  is  a spread  into  less  favora'Dle  places,  and  at  such’  tines,  the 
population  estinates  do  not  indierte  nateria-1  differences  in  abundance 
between  these  and  nore  favorable  environments. 

In  1940  and  1941  in  western  ITorth  lakota  there  was  a marked  decrease 
in  numbers  of  Mel ano plus  nexica.ims  in  all  habita.ts,  as  compa.red  with  those 
present  in  1938  and  1939,  At  the  same  time  there  ha.s  also  been  a genera.! 
increase  of  M.  bivittatus  and_M^  differentia,! is  in  the  major  habitats  in  that 
area.  These  species  were  more  abundant  in  1941  than  in  axi:/  of  the  previous 
5 yeans.  Oenemlly  speaking  this  is  not  true  in  eastern  ilorth  I^kota, 
vaiere  there  has  been  a general  decrease  in  numbers  of  M.  bivittatus,  M, 
raexicanus,  and  M,  diffe:.cnt  ialis  in  all  ha,bitats.  On  the  other  hand,  a high 
tota.1  poiulation  has  been  maintained  by  a decided  increase  in  M.  f enur- rub 3um 
in  grassland,  legumes,  and  field  margins.  The  general  popula.tion  for  small 
grain  wa,s  low  in  1941,  lleitlier  M.  bivittatus  nor  M,  dif f erent ia.1  i s companes 
with  M,  nexicanus  in  importance  in  llorth  E6,kota.,  an.d  M,  f erur- rub iur.i  even 
less  than  these  first  two.  In  1941  H.  mexica.nus  was  at  the  lowest  level 
of  the  6 yea.rs  in  all  ha/oitats, 

SOUTH  TAX  OTA 

Although  a division  should  be  nndc  between  eastern  and  western  South 
lakota,  the  western  half  is  mostly  range  land,  and-most-'of ' the  stLrvey  data 
came  from  the  eastern  half  of  the  State,  Small  grains,  corn,  and  sorghums 
are  the  me.jor  crops,  and  idle  land  and  grasslands  form  a large  jart  of  the 
land  area, 

Melanoplus  bivittatus  and  M,  different ialis  are  prominent  species 
in  South  Ikioota  and  field,  margins  are  one  of  their  favorite  habitats.  Hor 
this  reason  fence  ror/s,  coulee  banlos,  headland.s,  roadsid.es,  and  roadside 
ditchbanks,  in  addition  to  Stubblefields  and  idle  lands,  are  important 
sources  of  infestation,  M,  mexicanus  is  not  the  predominant  species  in 
this  State,  as  it  is  in  western  ITorth  Eakota.  or  Monta.na,  but  shares  importance 
with  M,  bivittatus  and.  M,  different  ialis,  Srnall  grain  stubble  together  with 
id.le  land  and  poor  stands  of  alfalfa,  is  the  chief  source  of  infestation 
by  this  species.  Consideration  must  be  given  to  all  three  of  these  species 
and  their  habitats,  M.  f emur- rub  rum  is  uomerous,  especially  in  eastern 
South  Dakota,  but  is  less  destructive  and  infestations  by  it  should,  be 
discounted  accordingly.  Its  chief  iiabitat  is  alfalfa.  Fairly  heavj^  con- 
centrations of  M.  bivittatus  a.nd  M,  different  ialis  may  be  confined  mainly 
to  native  vegetation,  and  one  can  easily  be  misled  into  believing  infest- 
ations b;^'  these  two  species  are  more  serious  than  they  rea.lly  are. 

From  1936  to  1939,  inclusive,  Melanoplus  mexicanus  was  the  dominant 
species  in  practically  all  environment s, > reaching  extraordinary  outbreak 
numbers  in  1937  and  causing  unprecedented  flights  the  next  year.  During 
1940  and  1941  there  has  been  a decided  decline  in  abundance  of  this  species 
•until  it  now  rarJis  third  in  numbers.  During  the  same  period  M,  bivittatus 
and  M,  different iadis  have  increased  until  they  rank  first  and.  second, 
respectively. 
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In  the  agricultural  aree.s  of  T^^oining,alf3.1fa  a.nd  wild  hay  are  the 
imjor  crops,  with  small  grains  next,  followed  oy  com  and  sorghums. 
Mela-noplus  mexicanus  probably  has  been  the  most  important  species  and  in 
certain  localities  at  various  times  M,  bivittatus,  M,  f emur-  rub  rum , and 
Camnuls.  pellucida  were  numerous. 


J'or  a,ll  species  1936  to  1939,  inclusive,  were  the  years  of  great- 
est infestation..  In  1940  there  "was  a sharp  decrea.se  to  a ver^.^  low  popula, 
tion,  'There.  wa.s‘  a ma,rked  increase  of  Meianoplus  f emur-  rub  rum  in  1941, 
but  M,  mex'ic'anus,  M,  blvittatus,  • and  Camnula  pellucida  remained  at. a low 
level  in  a:,ll  hafcita-ts,  M.  f emur-  rub  rum  is  not  so  destructive  as  the  othe 
three  species. 
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